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All dimensional details in this leaflet are 
maximum figures for design purposes. 
Weights and electrical characteristics 
are related to performance at room 
temperature unless otherwise specified. 



Due to our policy of continued deve- 
lopment, details in this leaflet may 
change without prior notice. 



2 



General 

Two main sroups of electrochemical 
power supply sources are available as 
an alternative for backins up and 
supplyins electronic semiconductor 
memories mainly CMOS-RAM's: 

1 . Rechargeable sealed NiCd-cells, 
1 ,2 V and batteries of higher voltage, 
button cells with mass plate electro- 
des in particular. 

2. Primary- Lithium cells, 3 V, button and 
cylindrical cells containing MnO and 
CrO x as solid cathode material, with 
organic electrolytes applying. 

Application Guide 
for Ni-Cd-Batteries 

• Charging current is available. 

• Back-up time expectancy resulting 
from one process of charging: max. 
of 12 month at approx. 40 % of 
availabe capacity with mass plate 
button cells. 

• Life expectancy 4-6 years. 

• High peak currents can be backed 
up (additional devices may be 
supplied) 

• Operational temperature range: 
Mass plate button cells: Charging at 
to + 45° C, discharging at - 20 to 
+ 50°C ; RST-cells: Charging at -20 
to +65°C, discharging at -40 to 
+ 65°C 

• Operating voltage: The multiple of 
1.2 V. 



Application Guide for Li-Cells: 

• Capacity valuation of cumulative 
current consumption required (self- 
discharge of e. g. 0,5 %/year at room 
temperature has to be included.) 

Life expectancy of more than 5 years 
with series CR (Li-Mn02) and more 
than 1 years with series ER (Li-CrO x ) 
due to laser welded sealing. 

• Operational temperature range: CR: 
-20 to+60°C, ER: - 30 to + 75°C. 

• High peak currents are not available. 

Main Application Areas: 

Memory preservation for automobile 
electronics, measuring devices, telepho- 
nes and telecommunication - equip- 
ment, medical instruments, electronic 
cash register, consumption meters and 
registration for e. g. gas, water, calorime- 
ters etc., frequency synthesizer, sequen- 
cers, mashine control, robotronic, air- 
craft and space equipment, electronic 
typewriters, printing equipment, recor- 
ders, coding equipment, microcompu- 
ters, terminals, television sets and many 
others. 
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1 . Product Range 



Ni-Cd-Batteries 





Capacity 


Nominal 


Weight 




[mAh] 


Voltase [V] 


q 


Mcmpac F 


60 


2 4 


10 




60 


3.6 


15 




1 00 


1 .2 


9 




1 00 


2.4 


1 5 




1 00 


3.6 


21 




100 


4.8 


26 


SafeTronic 


100 


1 .2 


9 




100 


2.4 


1 4 




100 


3.6 


22 




100 


4.8 


28 


FL2/60 DK 


60 


2.4 


9 


FL3/60 DK 


60 


3.6 


12.5 


FL4/60 DK 


60 


4.8 


16 


FL5/60 DK 


60 


6.0 


19.5 


FL 2/1 70 DK 


170 


2.4 


23 


FL 3/1 70 DK 


170 


3.6 


33.5 


FL 4/1 70 DK 


170 


4.8 


44.5 


FL 5/1 70 DK 


170 


6.0 


55 


FL 2/250 DK 


250 


2.4 


27.5 


FL 3/250 DK 


250 


3.6 


41 


FL 4/250 DK 


250 


4.8 


54.5 


FL 5/250 DK 


250 


6.0 


68 


170 DK 


170 


1.2 


9.5 


2/1 70 DK 


170 


2.4 


19.5 


3/1 70 DK 


170 


3.6 


29.5 


4/1 70 DK 


170 


4.8 


39 


5/1 70 DK 


170 


6.0 


49 


250 DK 


250 


1.2 


12 


2/250 DK 


250 


2.4 


24 


3/250 DK 


250 


3.6 


36 


4/250 DK 


250 


4.8 


48.5 


5/250 DK 


250 


6.0 


61 


1 00 RST 


100 


1.2 


7.3 


500 RST 


500 


1.2 


24 



Table 1 



Further standard Ni-Cd-battery constructions are summarized 
in the folowing leaflet: "NiCd-batteries and battery constructions". 



Lithium- Cells 



Type 


Capacity 


Nominal 


Weisht 




[mAh] 


Voltage [V] 


3 


CR >/3 N SLF 


160 


3 


3.0 


CR '/a N LF 


160 


3 


3.0 


CR2NPSLF 


1400 


3 


13.1 


CR 2 NP LF 


1400 


3 


13.1 


CR 2032 SLF 


170 


3 


3.0 


CR2032 PCB 


170 


3 


3.0 


CR 2430 SLF 


200 


3 


4.0 


CR2430LF 


200 


3 


4.0 


CR 2430 PCB 


200 


3 


4.0 


ER '/2 AA LF 


1000 


3 


10 


ER '/2 AASLF 


1000 


3 


10 


ER '/2 AA CD 


1000 


3 


10 


ERAALF 


2250 


3 


18 


ER AASLF 


2250 


3 


18 


ERAACD 


2250 


3 


18 



Table 2 



CR-type: Li-Mn02 
ER-type : Li-CrO x 
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2, Ni-Cd-Batteries 
for Memory Protection 



Product Range and 
Recommended Application 

• Mempac S 1 .2 V/2.4 V/3.6 V/4.8 V 

Standard components of best service 
reliability at normal temperatures. 

Capacity 100 mAh. 

Recommended for innovations. 

Low rate of self-discharse. 

Pin spacing as standardized for electro- 
nic components 

• Mempac F 2.4 V/3.6 V 

Standard components of best service 
reliability at normal temperatures. 

Capacity 60 mAh. 

Low rate of self- discharge 

Pin spacing as standardized for electro- 
nic components. 



• Safe Tronic 1 .2 V/2.4 V/3.6 V/4.8 V 

Standard components of best service 
reliability at normal temperatures. 

Capacity 100mAh. 

Recommended alternative with better 
service reliability compared to that of 
uncapsulated 100mAh batteries, with 
pins compatible. 

Low self-discharge rate. 

• Flat Pack 2.4 V/3.6 V/4.8 V/6.0V 
Components for normal temperatures. 
Capacity from 60 mAh up to 250 mAh. 
Flat battery dimensions. 

Low self-discharge rate. 

• DK 1 .2 V to 6 V 

Components of high service reliability at 
normal temperatures. 

Low self-discharge. 



• RST 1 .2 V 

Components of high service reliability at 
normal and high temperatures. 

Capacity 100 mAh and 500 mAh. 

Suitable for higher discharge rates. 

Clear advantages at elevated ambient 
temperatures, e. g. prolonged life ex- 
pectancy, better charging acceptance. 

Properties 

• Trickle-chargeable in stand-by ope- 
ration 

• Stable voltage characteristic during 
trickle-charging and discharging 

• Simple charging technique (constant 
current) 

• Low self-discharge of button cell 
batteries 

• High service reliability due to special 
battery sealing 

• Long service life in trickle-charge 
operation 

• Special cylindrical cells for high tem- 
perature applications. 
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2.1 Application Data 



Battery 


Trickle-Charge 


Type 


Current 




Mempac S 


1 mA 






Mempac F 


0.6 mA 






SafeTronic 


1 mA 






Flat- Pack 


60 DK 


170DK 


250 DK 




0.6 mA 


1.7 mA 


2.5 mA 


DK 


170 DK 


250 DK 






1.7 mA 


2.5 mA 




RST 


100 RST 


500 RST 






5 mA 


25 mA 





Charging (Table 3) 

When trickle-charging the currents 
applied should be 0.01 CgA (0.1 l 10 ) for 
Mempac S + F / DK / SafeTronic / Flat- 
Pack and 0.05 C 5 A (0.5 l 10 ) for RST. 



t, 

9 



1.5- 
1.4 
1.3 



22 ± 2°C 




10 20 30 40 50 60 70 80 90 100 1 10 120 130 140 

Charge input % C 5 ► 



Fig. 2 : Schematic diagram of charge voltage curve, when charging at various currents at nor 
mal ambient temperature. 



Cell Voltage during Charging 

Both temperature and charging rate de- 
termine the charge voltage characteris- 
tic. Fig. 2 shows the typical curve at nor- 
mal ambient temperature and various 
charging currents. 



For Mempac S + F, SafeTronic, Flat Pack, 
DK 

1 = charge current 0.1 C S A (l, ) 

2 a charge current 0.01 C 5 A (0.1 l 10 ) 

For RST 

3 = charge current 0.1 C 5 A (l 10 ) 

4 = charge current 0.05 C 5 A (0.5 l 10 ) 



Charging Circuits 

With sealed Ni-Cd-batteries being char- 
ged at constant currents, simple char- 
ging circuits can be used in practice. 

Simple charging circuit for stand-by 
operation. 

Applicable for constant or variable 
load current at l v S0.1 lo 

lc — Charging current 

ly = Load current 

R c = Charging resistance 



Simple charging circuit for stand-by 
operation. 

Applicable for variable load current at 
l c >0.1 l c . 

Ic = Charging current 

lv = Load current 

D, ^ Blocking diode of power 

supply unit 
D 2 a Bypassdiode for Rc 
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2.2 Discharge 




Fig. 5: Time vs. discharge voltage curve at 0.1 C 5 A (l, ) discharge rate 
at room temperature 



-=12.5X10-^=12.5/^ 



Example: 

Required performance P =30 /*W 
Nominal voltase U = 2.4 V 
U max = 3.0 V 
U min = 1.5 V 

Min. operatins time 4 months (2.900 h). 
_P_ 3QX1Q- 6 
1 U 2.4 
Required battery capacity 

C = I x t = 12.5 x 2.900 = 36.250 //Ah = 
36.25 mAh 

A battery consistins of 2 button cells 
60 DKor 100 DKO (table 1) is required, 
with a loss of self-discharge and reversi- 
ble capacity of 20 % NK being calcula- 
ted. 



At normal ambient temperature and up 
to a discharge rate of 0.1 C 5 A (l, ) those 
series recommended for printed circuit 
board application perform rather si- 
milar. 

The nominal capacity of batteries is avai- 
lable at an ambient temperature of 
20° C and a discharge rate of up to 
0.1 C 5 A (l 10 ). 

The end-of-discharge voltage at 
discharge currents up to 0.1 QA (l, ) is 
1.1 V per cell. 



When selecting a power supply the 
following specific properties of the 
battery should be taken into considera- 
tion: 

• A reversible loss of capacity of 
approx. 20 % of nominal capacity 
can be expected after trickle-char- 
ging for several months. 

• Higher temperatures affect the 
storage capacity of the battery 
unfavourably, with a discharge time 
reduced. 

• Higher temperatures accelerate self- 
discharge (see Fig. 7). 




Fig. 6: A - Mempac S battery 2.4 V ^ approx. 3 months 
B - 2/100 RST battery 2.4 V a approx. 2 months 



Discharge voltage characteristic of 
Ni-Cd-batteries with a nominal capacity 
of 100 mAh. 

Discharge current 20 //A - ambient tem- 
perature 20° C. 

The reversible loss of capacity as well as 
the self-discharge rate of the batteries 
has been considered in the presented 
discharge time. 



2.3 Temperature Range 



Operation Condition 



recommended 
3 permissible 

. , recommended 

D.scharge permissib | e 

_ t recommended 
storage p erm j ss ib| e 



DK/Mempac S + F/ 
SafeTronic/Flat- Pack 



RST 



10- 35° C 
- 45° C 

- 45° C 

- 20 - 50° C 

- 45° C 

- 40 - 50° C 



10-35°C 

- 20 - 65° C 

- 20 - 45° C 

- 40 - 65° C 

- 45° C 

- 45 - 65° C 



not more than 
24 h at 60° C 



not more than 
24 h at 75° C 



Table 4 



Self-discharge 



-20° C 




Mempac S+ F, SafeTromc 
Flat-Pack, DK 



7 8 9 10 11 12 
Storage Time (months) ► 



Fig. 7: Self-discharge rate dependant on ambient temperatures 




Fig. 8: Capacity loss during trickle-charge operation 



Ni-Cd-cells can be charged, discharged 
and stored within the above specified 
range of temperatures. 

The temperature has a considerable in- 
fluence on capacity voltage and service 
life of cells. 

The user is therefore advised to observe 
the temperature range as recommen- 
ded (table 4). 

Service Life during 
Trickle- Charge Operation 

Within the normal operating range the 
service life of sealed Ni-Cd-batteries is 
hardly affected by external factors, 
with the age not having any significant 
importance. However, the temperature 
and electrical operating conditions 
have a vital impact on service life. 

When using Mempac S + F, SafeTronic, 
Flat Pack, DK and RST a service life of 
4-6 years can be obtained, provided 
constant current charge is used at 20° C. 
According to EC 285 and 509 the ser- 
vice life of the battery is considered 
terminated, when only 60 % of normal 
capacity at a discharge rate of 0.1 QA 
(l, ) is available. 

The service life can be extended by 
using more sophisticated charging 
methods, e. g. impulse charging, which 
compensates the rate of self discharge 
by means of charging pulses during 
trickle-charge condition. 

Handling and Storage 

• Cells and batteries are maintenance- 
free. 

• Storage is possible in any state of 
charge without any effect on perfor- 
mance. The recommended storage 
temperature is between 0° and 35° C. 

• Button cells and batteries can be 
flow- soldered even in a charged state 
not exceeding a maximum soldering 
time of 1 sec. This refers to Mempac 
S + F, SafeTronic, Flat Pack and DK. 

• RST-cells and batteries must be 
discharged before flow-soldering, in 
order to avoid high short-circuit cur- 
rents. If this cannot be done, the bat- 
teries should be soldered manually. 



With considerable time passing bet- 
ween manufacturing and customer's 
supply, definite statements on the state 
of charge cannot be made. 



The fact of non defined state of charge 
should be observed before startins 
operation. 
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2.4 Product Range Mempac S + F/ 
SafeTronic 

2.4.1 MempacS + F 



Product Range Mempac S + F 





Nominal 


Width 


Length 


Height 


Weight 


Order- No. 


Voltage 


B 


A 


C 


approx. 




M 


[mm] 


[mm] 


[mm] 


Ed 


Mempac S 












53010 701 012 


1.2 


17 -0.4 


42.4 - 0.6 


10.5-1 


9 


53010 702 012 


2.4 


17 -0.4 


42.4 - 0.6 


16.0- 1 


15 


53010 703 012 


3.6 


22.2 - 0.4 


40.3 - 0.6 


16.0 - 1 


21 


53010 704 012 


4.8 


30.0 - 0.3 


40.0 - 0.3 


16.0 - 0.5 


26 


Mempac F 












05625 702 012 


2.4 


20.0 - 0.3 


37.0 - 0.3 


10.0-1 


10 


05625 703 012 


3.6 


20.0 - 0.3 


55.0 - 0.3 


10.0 - 1 


15 



Table 5 



Battery 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


Voltage 


[mm] 


Mempac S 






















1.2 V 


35.6 


33.0 




7.6 


4.1 


6.2 


0.64 


2 


1.5 


1.5 


2.4 V 


35.6 


33.0 




7.6 


4.1 


6.2 


0.64 


2 


1.5 


1.5 


3.6 V 


30.5 


22.9 


10.2 


15.24 


4.2 


6.2 


0.64 


2 


1.5 


1.5 


4.8 V 


30.5 


22.9 


10.2 


15.24 


4.2 


6.2 


0.64 


2 


1.5 


1.5 


Mempac F 






















2.4 V 


30.5 


12.25 




12.7 


3.2 


6.0 


0.64 


2 


1.5 


1.5 


3 .6 V 


48.3 


33.0 




12.7 


3.2 


6.0 


0.64 


2 


1.5 


1.5 



Table 6 



Detailed dimensions according to fig. 9, 10 and 11 Fig. 9: Mempac S 1.2 V and 2.4 V 



® 
®- 



♦ ® 
® 



TT 



T 





t 


L*. 


t 




Fig. 10: Mempac S 3.6 V and 4.8 V 




Fig. 1 1 : Mempac F 2.4 V and 3.6 V 



2.4.2 SafeTronic 



Product Range SafeTronic 





Nominal 


Length 


Width 


Height 


Weight 


Order-No. 


Voltage 


A 


B 


C 


approx. 




M 


[mm] 


[mm] 


[mm] 


[3] 


53010 701 013 


1.2 


29.5 - 0.3 


10.0- 0.3 


19.0- 0.5 


9 


53010 702 013 


2.4 


29.5 - 0.3 


16.0-0.3 


19.0-0.5 


14 


53010 703 013 


3.6 


30.5 - 0.3 


23.5 - 0.3 


19.0- 0.5 


25 


53010 704013 


4.8 


30.5 - 0.3 


29.0 - 0.3 


19.0- 0.5 


28 



Table 7 





D 


E 


F 


G 




H 


Battery 














Voltage 






[mm] 


















1.2 V 


10 


4.5 - 1 


1 


6.5 - 


1 


0.25 


2.4 V 


10 


4.5 - 1 


1 


12.5 - 


1 


0.25 


3.6 V 


10 


4.5 - 1 


1 


18.75 - 


1 


0.25 


4.8 V 


10 


4.5 - 1 


1 


24.75 - 


1 


0.25 



Table 8 Detailed dimensions according to fig. 12 
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Fig. 12: SafeTronic 1.2 V, 2.4 V, 3.6 V, 4.8 V 
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2.5 Product Range Flat-Pack/DK/RST 
2.5.1 Flat-Pack 



Product Range Flat- Pack 



Battery 
type 


Order-No. 


Nominal 
Voltage 
M 


Length 
[mm] 


Weight 
[3] 


FL 2/ 60 DK 
FL 3/ 60 DK 
FL 4/ 60 DK 
FL 5/ 60 DK 


05625 402 059 
05625 403 059 
05625 404 059 
05625 405 059 


2.4 
3.6 
4.8 
6.0 


36.5 

530 + 05 
69.5 ~ U i > 

86.0 


9.0 
12.5 
16.0 
19.5 


FL 2/1 70 DK 
FL 3/1 70 DK 
FL4/170 DK 
FL5/170DK 


53017 402 059 
53017 403 059 
53017 404 059 
5301 7 405 059 


2.4 
3.6 
4.8 
6.0 


55.5 

81.5 + n s 
107.5 ±U ' b 
133.5 


23.0 
33.5 
44.5 
55.0 


FL 2/250 DK 
FL 3/250 DK 
FL 4/250 DK 
FL 5/250 DK 


53025 402 059 
53025 403 059 
53025 404 059 
53025 405 059 


2.4 
3.6 
4.8 
6.0 


55.5 

81.5 + ns 
107.5 
133.5 


27.5 
41.0 
54.5 
68.0 



Table 9 



Battery 


A 


B 


C 


D 


E 


F 


type 


[mm] 


FL./ 60 DK 
FL./170DK 


18.5 
27 


1 

1 


10 
10 




3 
3 


4 
4 


8.5 
8.5 


FL./250DK 


27 


1 


10 




3 


6 


11 



Table 10 Dimensional details according to fig. 13 




Fig. 13: Flat-Fack 
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2.5.2 DK 

2.5.3 RST 



Product Range DK 



Battery 
Type 


Order- No. 


Nominal 
Voltage 


Length 
A 


Width 
B 


Height 
C 


Weight 
approx. 






M 


[mm] 


[mm] 


[mm] 


[3] 


170DK 


53017 201 076 


1.2 


7.0-0.7 


25.1-0.15 


26.6-1.15 


9.5 


2/1 70 DK 


53017 302 059 


2.4 


14.3-2.1 


25.8-0.5 


27.3-1.5 


19.5 


3/1 70 DK 


53017 303 059 


3.6 


21.3-2.1 


25.8-0.5 


27.3-1.5 


29.5 


4/1 70 DK 


53017 304 059 


4.8 


28.3-2.1 


25.8-0.5 


27.3-1.5 


39.0 


5/1 70 DK 


53017 305 059 


6.0 


35.3-2.1 


25.8-0.5 


27.3-1.5 


49.0 


250 DK 


53025 201 076 


1.2 


9.1-0.7 


25.1-0.15 


26.6-1.15 


12.0 


2/250 DK 


53025 302 059 


2.4 


18.8-2.1 


25.8-0.5 


27.3-1.5 


24.0 


3/250 DK 


53025 303 059 


3.6 


27.8-2.1 


25.8-0.5 


27.3-1.5 


36.0 


4/250 DK 


53025 304 059 


4.8 


36.3-2.1 


25.8-0.5 


27.3-1.5 


48.5 


5/250 DK 


53025 305 059 


6.0 


45.8-2.1 


25.8-0.5 


27.3-1.5 


61.0 



Table 1 1 




Fig. 14: DK- Battery- Stacks 



Product Range RST 



Cell 
Type 


Order-No. 


Nominal 
Voltage 
M 


Length 

A 
[mm] 


Width 
B 

[mm] 


Height 

C 
[mm] 


Weight 
approx. 
[3] 


100 RST 
500 RST 


50710 201 059 
50750 201 059 


1.2 
1.2 


18.0-0.6 
50.0-0.6 


14.7-0.5 
14.7-0.5 


15.7-1.5 
15.7-1.5 


7.3 
24.0 



Table 12 




Fig. 15: RST-Cells 
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3, Lithium- Batteries for 
Memory Protection 

3.1 Application Data 



+ Vcc 

o — 



Di 







load 


1 


i 


D 2 


^ i Ir^10 M A 








l 
i 








Li-cell 


i 
i 

i 


R s 





Fig. 1 a : Basic blocking circuit 




Fig. 1 b: Blocking circuit with current limiting resistor R v in case of D 2 -failure 



• VARTA Lithium cells are suitable as a 
standby power source for supply of 
electronic memory devices and their 
protection against loss of mains 
power supply. 

For this type of application, VARTA Li- 
thium CR . . . or ER . . . are recommended. 
Batteries used for protection against 
mains failure need to be blocked by 
diodes from the mains operated DC 
power supply (D,). 

Blocking diode D 2 prevents the battery 
from being charged by the main d.c 
supply. The reverse current through this 
diode should be no greater than 1 fiA 
in all circumstances (see Fig. 1 a - 1 c). 

In the case of a supply voltage break- 
down at + V cc D 2 (and D 3 ) automati- 
cally connects the battery to the memo- 
ry device. D, in many cases will be pre- 
sent in the circuitry anyway by means of 
a control transistor of a rectifier. Consi- 
deration must be given to the fact that 
the voltage available to the memory is 
reduced by the forward voltage drop 
of D 2 (or D 2 + D 3 ). 

D,, D 2 , D 3 : 

Standard silicon diodes 
D 2 , D 3 : 

Shottky diodes preferable 

The value of R, has to be calculated thus, 
that the limiting current is about one 
power often above the required stand- 
by current 

1 5 mA or above should be avoided in 
any case (see Fig. 1 b). 

Fig. 1 c demonstrates a highly safe cir- 
cuit configuration. Even if one diode 
fails, a high charge current into the bat- 
tery is avoided by means of the second 
diode. This circuitry however needs a 
relatively high voltage reserve or the 
application of special diodes with a low 
forward voltage drop. 

A shunt risistor R v should be specified if 
no power failure is to be expected over 
prolonged (years) periods of time. The 
value of R v is determined by making the 
discharge current through it equal to the 
diode leakage current 
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3.1 Application Data 



+ Vcc Dt 

o W 





load 




I — -J- — 












~~r u " cdi 







Fig. 1 c: Blockins circuit with additional protection diode 



• Printed Circuit Board Mounting 

VARTA lithium batteries, with solder 
tass, are suitable for PCB soldering in 
automatic flow soldering baths. 

Solder temperature: Approx. 265° C. 

Solder time max.: Approx. 10 sees. 

During the solder process, an immeasu- 
rable amount of capacity is lost, due to 
the short circuiting of the battery in the 
solder bath. 



• Attention is drawn to the following 
when handling VARTA lithium batte- 
ries: 

- Do not recharge VARTA lithium 
batteries 

- Do not solder wires directly to the 
cell's surface 

- Observe the battery's correct polar- 

ty 

- Avoid continuous short circuit be- 
cause, although this is not dangerous, 
it will adversely affect the cell's per- 
formance 

- Do not incinerate 
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3.1 Application Data 



To enable battery selection 
the followins is required: 



- discharse current and maximum discharse time -» capacity 

- operation temperature ranse — selfdischarse -* surplus capacity requirement 




Fig. 2: Charge Retention Characteristics of VARTA Lithium Cells 



CR (up to approx. 5 years) 
ER (up to approx. 1 years) 
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3.1 Application Data 




Fig. 3: Discharge current/operating time - Lithium-battery selection diagram 
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3.2 VARTA-series CR 

3.2.1 Additional Data for Cells with 

Strip Solder Tag resp. Pin Solder Tag Construction 
















Dimensions (mm) 










Weight 


Fig. 


Type 


Order- No. 


























A 


B 


C 


D 


E 


F 


G 


H 


I 


K 


L 


[g] 


No. 


CR 'A N SLF 


6131 201 501 


1 3-0 5 


1.0±°i 


10.0*015 


1.0*0 3 


1 1 .5*0 5 


11.6-02 


1 1 .05*0 2 


1.0*03 


3.0 






3.0 


4 


CR >/3 N LF 


6131 301 501 










11.5*0 5 


11.6-02 
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4.0 


3.0 


8 


CR 2 NP SLF 


6202 201 501 


12.6-0 4 


1 .0*0 1 


10.0*0-1 5 


03*03 


60.55-°" 


1 2.0-0 2 


58.8*03 


0.3*0 3 


3.0 






13.1 


5 


CR 2 NP LF 


6202 301 501 










6055-0-4 


12.0-02 








10 


4.0 


13.1 


9 


CR 2032 SLF 


6032 201 501 


21.5*0.5 


1 .0*0 1 


10.0*0-15 


1 .0*0 3 


4.2*0-5 


20.5-02 


3.7*0 5 


1.0*0 3 


4.5 






3.0 


6 


CR2032 LF 


6032 301 501 










4.2*05 


20.5-0 2 








10 


4.0 


3.0 


10 


CR2032 PCB 


6032 401 501 


20.0-0 2 


1.0*01 


10.0*015 


11*05 


3.2*02 


+0.4 

18.05-02 


8.0-os 


10.0 


4.5 


11.4 




3.0 


7 


CR 2430 SLF 


6430 201 501 


25.8±os 


1 .0*0 1 


10.0±o 15 


1 .0*0-3 


4.0*0 5 


25.0-02 


3.5*0 5 


1 .0*0 3 


45 






4.0 


6 


CR2430LF 


6430 301 501 










4.0*0-5 


25.0-0 2 








10 


4.0 


4.0 


10 


CR 2430 PCB 


6430 401 501 


24.5-os 


1.0±oi 


10.0*015 


11*05 


3.0-02 


+0.4 

18.05-0 2 


8,0-o,5 


10.0 


4.5 


11.4 




4.0 


7 



Table 1 : Detailed dimensions of cells with pin (SLF) and strip solder tags (LF) 
Thickness of strip and pin solder tag material is 0.25 mm. 
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3.2.1 Additional for Cells with 

Strip Solder Tag resp. Pin Solder Tag Construction 




3.2.2 Discharge Voltage Curve of Button 

Cells at Various Ambient Temperatures 
and Discharge Rates 



3 

m 

m 

ID 



ID 

u 
Q 



4.0- 



3.5- 



3.0- 



2.5- 



2.0- 



1.5 



























































5 kQ (E 


5) 










6 kQ (B 


) 


27C 


) kQ (A) 



























(A) 
(B) 



2000 
100 



6000 
300 



10000 
500 



14000 
700 



18000 
900 



20000 
1000 



Discharge Time t [h] 



CR 2032 

Fig. 1 1 

Discharge rate 



R, = 5.6 kQ (B) 
R 2 = 15 kQ (B) 
R 3 = 270 kQ (A) 



Average 

Discharge current I, 



5 = 20° C 



I, 



400 fiA 
180 ^A 
10 (iA 




CR 2032 

Fig. 12 

Discharge rate 1 5 kQ 



Average 

Discharge current 

at 5= 0° C ~ 1 75 ^A 

S = -10° C-170 //A 
<5 = -20°C~ 155 //A 
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3.2.2 Discharge Voltage Curve of Button 

Cells at Various Ambient Temperatures 
and Discharge Rates 



t 



4.0- 



2 3.5 
z> 

CD 

S 3.0 
o 
> 



u 



2.5 



2.0 



1.5 









































15 


<Q (B)- 


































\ 5.6 


kO (B) 






270 !■ 


;Q (A^ 



























(A) 
(B) 



2000 
100 



6000 
300 



10000 14000 18000 20000 24000 

500 700 900 1000 1200 

Discharge Time t [h] — ► 



CR 2430 

Fis- 13 

Discharse rate R, : 
R 3 : 



5.6 Y.Q (B) 
1 5 Y.Q (B) 
270 kQ (A) 



Averase 

Discharge current 



3 - 20° C 



I, ~ 400 fiA 
l 2 ~ 1 80 //A 
l 3 ~ 10/iA 



2 3.5 



























J 












































^o°c 


















o°c^ 




-10 c 































100 300 500 700 900 1200 

Discharse Time t [h] — ► 



Fig. 14 Average 
Discharge rate 1 5 Y.Q Discharge current 

at d = 0° C ~ 1 75 /uA 

<5 = - 10° C~ 170 //A 
<5 = -20°C~ 155 fiA 
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3.2.3 Discharge Voltage Curve of 

Cylindrical Cells at Room Temperature 



4.0- 
3.5- 
3.0- 
2.5- 
20. 
1.5. 



































































CR1/3 N 










CR-2 NP 



1000 2000 3000 4000 5000 6000 7000 8000 



Fig. 15 

Discharge voltage curve of cylindric 
cells. 

Discharge rate 1 3 kQ 

Average discharge current I — 210/. 

8 = 20° C 



4.0' 

3.5- 
3.0" 
2.5- 
2.0- 
1.5- 



































CR 1/3 N 






CR 2 NP 



500 



1000 



1500 



t[h] 



Fig. 16 

Discharge voltage curve of cylindrical 
cells. 

Discharge rate 3 kQ 

Average discharge current I ~ 0.9 mA 

8 = 20° C 



4,0 ■ 
3.5 
3.0- 
2.5 
2.0 
1 















































CR1/3 N 
1 kO(B) 


CR 1/3 N 
180Q(A) 





(A) 
(B) 



25 
25 



5 

50 



7.5 
75 



10 

100 



t [hi - 



Fig. 1 7 

Discharge voltage curve CR 1 /3 N at high 
discharge currents. 

Discharge rate 180 Q/1 kQ 

Average discharge current I — 1 3.5 mA/ 
2.5 mA 

5 = 20° C 



Safety 

All cells are regarded as safe referring 
to a continuous short circuiting and 
inadvertent charging. Cells are likely to 
vent at high continuous charge currents 



O 5 mA), with a short flame bursting 
(not like an explosion !). There ist no dan- 
ger in case of a continuous charge cur- 
rent below 1 0/xA. 



4, VARTAIith Li/CrOx-Cells, 
Product Range ER 

4.1 Technical Data 



Type 


ER Vi AA 


ER AA 


Nominal Voltage 


3.0 V 


3.0 V 


Capacity 


1 Ah 


2.25 Ah 



Table 2 

Nominal data Li/CrOx-cell 



Type 


Order- No. 


A 


B 


C 


D 


Dimensi 
E 


Dns (mm) 
F 


G 


H 


I 


K 


Weight 

[g] 


FiS. 
No. 


ER Vi AA LF 


6126 301 501 


1 4 .8*0 1 


25.0±° 1 


10.0 




1 .0*0-1 


2.1 


25.5*05 


2.5 






10 


18 


ER "A AA SLF 


6126 201 501 


1 4.8±oi 


25.0±o 1 


1 0.0*0! 5 


1 .0± 03 


1 .0*0-1 




25.5*0 5 




3.0 


5.0*0 25 


10 


19 


ER'/zAASLF 
sinsle 


6126 701 501 


14.8±oi 


25.o±oi 




1 .0±03 


1 .0±o i 




25.5*05 




3.0 




10 


20 


ER '/> AA CD 


6126 501 501 


14.8±oi 


25.0±o 1 


45.0 
















10 


21 


ER AA LF 


6116301 501 


1 4.8±° 1 


50.0-0 5 


10.0 




1 .0*0.1 


2.1 


51.0*0 5 


2.5 






18 


18 


ER AA SLF 


6116201 501 


1 4.8*0 1 


50.0-0 5 


10.0*0! 5 


1 .0±03 


1.0*0.1 




51.0*0 5 




3.0 


5.0*0 5 


18 


19 


ER AA SLF 
sinsle 


6116 701 501 


1 4.8±o 1 


50.0-os 




1.0±03 


1 .0*0 1 




51.0*05 




3.0 




18 


20 


ER AA CD 


6116501 501 


1 4.8±o.5 


50.0-05 


45.0 
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Table 3: Detailed dimensions 



Do not design cells in neg. pole down position in case of stationary application due to reduced capacity. 



22 



4.1 Technical Data 
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4.2 Discharge Voltage Curve at 

Various Ambient Temperatures and 
Discharge Rates 



ER 1/2 AA 

Fig. 22 

Discharge rate 



Ri 
R 2 



Average discharge I, 



8 = 20° C 



= 2 kQ (A) 
= 5.6 kQ (B) 

1.55 mA 
0.58 mA 



4.0- 
3.5- 
3.0- 
2.5- 
2.0- 
1.5- 





2 k Si 


5.6 k 12 


















r — 








5.6 


k!2(B) 

/ 




















klKA) 







































(A) 75 150 225 300 375 450 525 600 

(B) 250 500 750 1000 1250 1500 1750 2000 

t[h]- 



ER AA 

Fig. 23 

Discharge rate R, = 1 kQ (A) 
R 2 = 2 kQ (B) 

Average discharge I, ~ 3 mA 
l 2 ~ 1 .5 mA 

8 = 20° C 



4.0 

3.5 
3.0 
2.5 
2.0 
1.5 



(A) 100 

(B) 200 



























































<0(B) 
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<Q (A) 





























300 
600 
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1000 



700 
1400 



900 
1800 

t[h] - 



Fig. 24 

Discharge voltage curve at 60° C, 
25° C and - 20° C. 

Average discharge current 

for ER Vs AA I, ~ 0.55 mA 
ER AAI 2 ~ 1.10 mA 




10 20 30 40 50 60 70 80 90 100 110 

Capacity t [h] — ► 
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4.2 Discharge Voltage Curve at 

Various Ambient Temperatures and 
Discharge Rates 



4.5 - 

4.0 . 

3.5 . 

3.0 . 

2.5 . 

2.0 . 

1.5 . 

1.0 . 

0.5 . 

_ 



0.1 



10 



10 2 



10 3 



10 4 



10 5 



FiS- 25 

Discharge voltage curve 

Average discharge current 

for ER y 2 AA I, ~ 10 //A 
ER AA l 2 ~ 22.5 ^A 
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4.3 Application Data 




Safety Tests 



Test 

- Compression test 
Cell compression down 
to a heisht of 1 5 mm 



Results 

- no sisnificant electrolyte loss 

- no explosion 



- Puncture test 

total penetration of the cell 
by a nail 3 mm 



no splashing or pressurized electrolyte loss 
no explosion 



In short circuit condition 
24 h 0.1 ohm 



after 24 h the bottom of the cell is curved 
by only 0.1 mm ; diameter unchanged 
no electrolyte creepage or loss 
no explosion 



- Test at + 150° C for 2 hours - open circuit voltage almost unchanged at 3.8 V 

- the cell base bowed, causing cell height to increase 
by 1 mm, diameter unchanged 

- no electrolyte creepage or loss 

- no explosion 
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Handling 

Most primary electrochemical couples, 
in production today, contain zinc as an 
anode material and potassium hydro- 
xide as the electrolyte. Battery systems 
that have improved life characteristics 
and enersy density use lithium in place 
of zinc as the anode material. 

Lithium is the lishtest metal in the perio- 
dical system in terms of weight. It has on- 
ly half the specific weight of water. In 
VARTA lithium batteries, organic non- 
aggressiv, non creeping electrolyte and 
solid cathode materials, such as manga- 
nese dioxide and chromium oxide are 
used. 

To extract cell's full capacity and to 
achieve maximum life, the following 
rules should be followed: 

• Avoid short circuiting batteries! 
Although this is not dangerous, the 
battery's available capacity will be 
reduced. 

• Observe the correct polarity of the 
battery - to ensure the battery does 
not receive charge. (See no. 4) 

• Do not incinerate. Incineration may 
cause the battery case to rupture. 

• VARTA lithium batteries are primary 
batteries and not rechargeable. Cur- 
rent flowing into the battery, up to a 
magnitude of 10 ^A is permissible. 
At higher rates of charge, internal 
gassing will occur, resulting in an inc- 
rease in internal pressure. 

Like in all primary systems there is the 
danger of cells rupture in such cases. 



Life expectancy 

All VARTA lithium cells are designed for 
long discharge durations and life expec- 
tancy. The self discharge rate, at + 20° C, 
is less than 1 % of the nominal capacity 
per annum. For each 10° C increase in 
temperature, the self discharge rate ap- 
proximately doubles, it can, therefore, 
be noted that the life expectancy of li- 
thium batteries, at room temperature, is 
not limited by self discharge but by 
other effects. The most important factor 
is the cell sealing system. By using orga- 
nic electrolyte, less problems occur in 
cell sealing compared to cells that use 
an alkaline electrolyte. In the case of li- 
thium cells, the sealing system has to 
prevent not only materials leaking from 
the cell, which can be achieved easily in 
the case of organic electrolyte, but also 
ingress of foreign substances into the 
cell. 

It is essential to prevent diffusion of hu- 
midity into the cell. Water and the li- 
thium metal react by producing lithium 
hydroxide, this material forms a passiva- 
tion film on the lithium surface. The loss 
of lithium metal in this reaction results in 
it no longer being available for the 
discharge process. So the total result is 
an increase in internal resistance and a 
loss of capacity. 

Plastic seals, as used in lithium button 
cells, are designed for a life expectancy 
of about 5 years. If longer periods of 
operation are required, additional sea- 
ling is necessary. Sealing systems, such 
as glass to metal seals and/or fully 
encapsulated (in resin), may be used. 

A minimized compressed plastic feed- 
through is applied to the standard 
VARTA ER range in order to avoid pro- 
blems with the attack of lithium to glass. 

A realistic life in excess of 10 years can 
be expected using fully sealed batte- 
ries. 



General Advice 

VARTA are battery manufacturers ope- 
rating on a worldwide basis. 

VARTA operates in the field of electro- 
chemical energy storage only. VARTA 
delivers all electrochemical systems and 
thus is in a position to offer unbiased 
advice to you. 

Which ever system is the optimum solu- 
tion for your application? 

VARTA CAN SUPPLY: 

• Zinc-carbon 

• Zinc-manganese alkaline 

• Zinc-silver oxide 

• Zinc- mercuric oxide 

• Zinc-air 

• Lithium Mn0 2 

• Lithium-CrO s 

• NiCd-sintered electrodes 

• NiCd-mass electrodes 

• Lead acid 

• and a few special electro-chemical 
couples. 

Consult VARTA at one of the adresses 
printed on the last page of this catalog! 
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Address: 



VARTA BY 
Savannahwe3 59 
3542 AW Utrecht 
Niederlande 

Tel.: 30/43 29 74 

Telex: 44/4 70 22 varta nl 

VARTA SA. 

157, rue Jean Pierre Timbaud 
92400 Courbevoie (Cedex) 
Frankreich 

Tel.: 1/43343030 

Telex: 42/610 476 vartalp f 

VARTA Ltd. 

Cropmead Industrial Estate 
Crewkerne 

Somerset TA 187 HQ/ 
Grofibritannien 

Tel.: 460/7 33 66 

Telex: 051/46331 varsom 3 

VARTA Ltd. 

VARTA House 

53/55 Gatwich Road 

Crawley, West Sussex RH 10 2 HX 

Grofibritannien 

Tel.: 293/547631 

Telex: 051/878136 varldns 

VARTA Battene AG 

BernstraGe 71 

3400 Burgdorf/Schweiz 

Tel.: 34/22 5711 

Telex: 045/914185 vabu ch 

OFA-Akkumulatoren Ges.m.b.H. 
SiebenhirtenstraBe 12, Postfach 35 
1235 Wien/Osterreich 

Tel. 222/867611-14 
Telex: 047/131 644 oefaw 



Nordiska Ackumulatorfabriker 
NOACK A. B. 

Kommendorsgatan 16, "Box 5317 
10246 Stockholm/Schweden 

Tel.: 8/67 08 20 

Telex: 054/10193 noack s 

Akkuteollisuus Oy 
Box 60, Kutojant 1 
02610 Espoo 63/Finnland 

Tel.: 0/5 25 01 

Telex: 057/121 385 start sf 

NOACK A/S 

Bernhard Getz Gatan 3 B 

0130-Oslo 1/Norwegen 

Tel.: 2/206690 

Telex: 056/18118 noack n 

VARTA A/S 

Stoberivej 7, Postbox 29 
3660 Stenlose/Danemark 

Tel.: 2/1707 00 

Telex: 055/42 517 vbasdk 

VARTA Batteries Inc. 
300 Executive Boulevard 
USA-Elmsford. NY 10523-1202 

Tel.: 914/592-2500 

Telex: 032/996548 varta empfd 

VARTA Batterie AG 

Latin America Branch 

The Atrium, Suite 229 

3900 NW 79th Avenue 

USA-Miami, Fla. 33166 

Tel.: 305/591-1809 

Telex: 23/803 588 varta mia 

VARTA SA. de CV 

Av. Cuauhtemoc No 451 

Col. Vertiz Narva rte 

Delegacion Benito Juarez 

03020 Mexico, D. F. 

Tel.: 5/6 87 63 00 

Telex: 022/1 764165 vartme 



VARTA Private Ltd. 
750 C, Chai Chee Road 
Bedok North P.O. Box 55 
SGP-Singapore 9146 
Republic of Singapore 
Tel, 2 412633 
Telex: 87/23177 vartasi 
Telex: 87/39031 vartab 

VARTA Private Ltd. 

Hong Kong Branch 

Room 1203 

151 Gloucester Road 

Wanchai 

Hongkong 

Tel, 5/8 9319 88 

Telex: 0802/83 558 varta hx 

Cable: VARTA Hongkong 

VARTA Private Ltd. 
Japan Branch 

Room 810, 8F Shuwa Kioicho TBR Bldg. 
7-5 Kojimachi 
Chiyoda-ku 
Tokyo 102/Japan 

Tel, 3/234-26 31-2 

Telex: 072/27 844 varta jpn. 

VARTA Private Ltd. 
Australasia Branch 
24 Milham Crescent 
Forestville 2087 N.SW. 
Sydney/Australien 
Crows Nest N.S.W 2065 
Tel.: 2/4395488, 2/4523101 
Telex: 071/AA 25468 SECCO 



VARTA Batterie AG print ed in west Germany 

Am Leineufer 51 H 40 110 0786 1 eN 

D-3000 Hannover 21 West Germany 

Phone: 0511/7 9031 

Telex; 921175 



